CRITICAL ITEMS LIST PROJECT: SRMS . SYSTEM: DAC §ugsvs|§ﬂ
FHMEA FHEA BAME, QfY, & FAILURE MODE FAILURE EFFECT HDWR # FUNC. RATIONALE FOR ACCEPTANCE
REF, REV. oraulng rir. AND 0N 2/1R
DESEGHATION CAUSE END I1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
170 1 SAFING SW. £3 HARDWIRE SAFENG DESIGN FEATURES
aryr-9 PERMANENT INTTIATED, ARM cecemmanceranan
P/N CAE SUILTCH STOPS. COMPUTER
7838 HARDMINE - SUPPORTED MODES TOGGLE SWITCHES USED ON THE DEC PANEL ARE HERMETICALLY SEALED,
ED 92020 SAFING. LOST. LOSS OF AND OF A MATURE AND PROVEM DESIGN. THESE SWITCHES ARE IN
SHEET 2 LIMPING DURING COMMON USE OM THE ORBITER VENICLE.
CAUSECS): END EFFECTOR
(1} SWIIch - CAPTURE. THE SWITCHES ARE CONTROLLED BY ROCKWELL INTERNATIONAL
FAILS TO . SPECIFICATION NC 452-0102 AND HAVE BEEW QUALIFIED TO THE
SAFE, SAME AS ABOVE REOUIREMENTS OF THIS SPECLFICATION.
BUT NODE LIGH?
{2) 28V POLE REMAINS OM. ELECTRICAL CONNECTIONS TO THE SWETCH ARE ACHIEVED 8Y MEANS OF
FAIL 10 SOLDERABLE TERMINALS.
SAFE. SAME AS ABOVE.
WIRING TO SWITCH TERMINALS UTILEZES WICKEL PLATED CONDUCIORS
(3) 28V auto | womst case - WITH A POLYANID INSULATION. SOLDERING OF THE MICKEL PLATED
CONTACT 0/C. WIRE 10 THE SWLTCH TERMINALS 1S COMIROLLED BY CAE PROCESS
L0sS Of SPECIFICATION PD 91059,
MISSION. LOSS
OF COMPUTER THE UERING HARNESS 15 DESIGHED TO GE CAPASLE OF SEPARATE
SUPPORTED TESTING (FOR INSULATTOM RESISTANCE, DIELECTRIC STRENGTH, AND
MODES. CONTINULTY),
REOUNDANT PATHS HOUNTING OF THE SUITCH TO THE DEC PANEL 1S BY MEANS OF A 15/32
REMAINING RUT WHICK ENGAGES A THREADED BUSHING ON THE SWLTCH. A KEYED
cememmmaannane . WASHER PROVIDES ROTATION RESTRAINT. AFTER THSTALLATION AND
DIRECT AND TORGUING, THE WUT IS STAKED TO THE PANEL BY A BLOB OF EPOXY
BACKUP ADKESIVE. A STAINLESS STEEL GUARD PROTECTS THE SW1TCH,LEVER
AGAINST DAMAGE OR ENADVERTENT OPERATION.
ANALYSIS OF THE BASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE MO RESONAMCES 1N THE RELEVANI VIBRATION FREQUENCY
SPECTRUM, THIS ANALYSLS HAS BEEN VERIFIED BY VIBRATION TESTING
OF THE DEC PAREL ASSEMBLY.
APPLICATION ANALYSTS HAS CONFIRMED THAT ADEOUATE ELECTRICAL
STAESS MARGINS ARE ACHIEVED.
AT THE PART LEVEL, QUAL1FICAYION/CERTEFECATION TESTING IS
DEFINED BY ROCKWELL INTERNATIONAL SPECI¥ICATION MC452-0102,
THIS TEST REQUIREMENT INCLUDES: INSULATION RESISTANCE
DIELECTAIC STRENGTH,CONTACT RESISTANCE,RANDON VIBRATION (48
HIRUTES PER AX1S),LEAKAGE AV ONE ATMOSPHERE DIFFERENTIAL
PRESSURE, YOGGLE STRENGTH. FOR SWITCH OPERATIOWAL CYCLES
REFER 10 TASLE 13.
CALL UNITS ARE SUBJECTED TO ACCEPTAMCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-IN, DIELECTRIC STRENGTH,INSTALLATION
RESISTANCE, CONVACT RESISTANCE, ACCEPTANCE VIBRATION, SEAL
TESE, VISUAL EXANIMATION,AND RADIOGRAPHIC 1MSPECTION.
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CRITICAL ITEM8 LIBT

PROJECF: SRMS

SYSTEM: DAC SUBSYSTEM

e e ————— ASS'Y NOM [ ass'y psl: SHEET: 2
FMEA fuen | WAME, oY, & | FAILURE moDE FAMLURE EFFECT HOWR 7 FUNC, RATIOWALE FOR ACCEPTANCE
REF. REV. praulwg wir. AHD oN 2/m 1ONALE
DESICNATION CAUSE END 1TEM CRETICAI1TY SCREENS: A-PASS, B-PASS, C-PASS
170 1 SAFING SV, WoOE: " HARDUIRE SAFINT ACCEPTANCE TESTS
ofr-1 PERMANENT _, IMITIATED, AsH | evececccsescna-
P/N CAE T I $10PS. COMPUTER THE HARGWARE 17€M IS SUBJECTED TO THE FOLLOWING ACCEPTANCE
87838 HARDWIRE SUPPORTED MODES ENVIRONMENTAL TESTS AS PART OF THE DLC PANEL ASSEMBLY.
€0 92020 SAFING. LOST, LOSS OF
SHEET 2 : LIHPING DURING o UYBRATION: LEVEL AND DURATION - REFEREMCE TASLE 1
CAUSE{(S): END EFFECTOR
(1) sulicH CAPTURE, O THERMAL:  +110 DEGREES F 10 PLUS 10 DEGREES F (2 CYCLES
FAILS TO - 9.5 HRS/CYCLE.)
SAFE. SANE AS ABOVE
BUT MODE LIGHT THE DRC PANEL ASSEMBLY IS FURVHER TESTED AS PART OF THE RMS
(2) 20V POLE | REMAINS O, SYSTEN TESIS (1P518 RMS STRONGEACK TEST AND TP552 FLAT FLOOR
FAIL 4 TEST) WHICH VERIFIES THE ABSENCE OF THE FALLURE WODE.
SAFE, SAME AS ABOVE.
OUALEFITATION 1ESTS
¢ aavaute | womstease | 00 -----e.olelilllllC
CONTACY O/€. | =ev-eoc-n- THE SUITCH ITE% HAS BEEN QUALIFIED FOR ORBITER USE. THE DLC
- LOss OF PANEL ASSENBLY HAS BEEW SUBJECTED 70 THE FOLLOWING
NISSION. 1088 QUALTFICATION TEST ENVIRONMENTS.
Of COMPUTER
SUPPORTED O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
© 0 SHOCK: 206/11 WS - 3 ANES (8 OIRECTIONS)
REDUNDANT PATHS
REMATKING O THERMAL: 130 DEGREES ¢ 10 -23 DEGREES F (12 KRS PER
--------------- CYCLE) (& CYCLES)
DIRECT AND
pACKIP 0O HMIDITY: 95X (120 DEGREES F 1O 82 DEGREES F CYCLE I[N
16 HAS) 10 CYCLES TOTAL,
0 EMe NIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST
CEO1, CEOZ, CEDS, CSOY (DC/AC), CEQY, CSO01
{oc :le:. cfoz, clos, meo2 (n/u5, RsOd, RSO3,
FLIGHT CHECKOUY
PDAS OPS CHECKLIST (ALL VEHICLES) JSC 16987
f
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CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSTEM: DAC SUBSYSIEM

o e = - - ASS'Y NOM T T Ass'y p/R: 91 SHEET: 3
FMEA fuen | wame, a1y, ¢ FAILURE MODE $AILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, oaavinG REr. AND oN 2/
DESEGNATION CAUSE END I1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
170 1 SAFING SW. MODE : HARDMIRE SAFING QA/INSPECT IONS
arr-1 PERMANENT INITIATED, ARM
P/K CAE SWITCH | STOPS, COMPUTER
87838 HARDWI RE SUPPOATED MODES HERMETICALLY SEALED YOGGLE SWITCHES ARE PROCURED TO ROCKWELL
ED 92020 SAFING, LOST. LOSS OF SPECIFICATION MC{52-0102, AS REQUIRED BY CAE SPECIFICATION
SHEET 2 LINPING DURING PSOIB3B. CAE PART NO, PSA76838. QUALIFICATION AND ACCEPTANCE
CAUSE(S): £ND EFFECIOR TESTING OF SMITCHES IS PERFORMED TO RI SPECIFICATION
E 1 ilﬂ llJu:rl CAPTURE. MC452-0102.
SAFE, SAME AS ABOVE RECEIVING INSPECTION VERIFIES THAT SHITCHES RECELVED ARE AS
SUT MODE LIGHT . IOENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
€2) 20V POLE | WEMATHS ON. DAMAGE HAS OCCURRED 1O SWITCHES DURING SHIPMENT, THAT THE
FAIL 10 RECEIVING DOCUMENTS PROVIDE ADEGUATE TRACEABILEEY ENFORMATION
SAFE. SANE AS ABOVE. AND ACCEPTANCE TEST DATA 1DENTIFIES ACCEPTAGLE PARTS,
(3) 28V AUTO | WORST CASE PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
CONTACT 0/C. ccmenseene APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
LOSS OF INSPECTIONS INCLUDE,
MISSION. LOSS
OF COMPUTER COMPONENT MOUNTING TQ FRONT PAHEL INSPECTION, SOLDERING OF
SUPPORTED WIRES 10 SWITCH CONTACTS, WIRE ROUTING, SIRESS RELIEF OF WIRES
MODES . €1C., OPERATORS AND INSPECTORS ARE IRAINED AND CERTIFIED TO
NASA'NHB 5300,&(3A) STANDARD, AS WODIFIED BY JSCOBBOCA.
NEDUNDANT PATES
AEMATHING PAE-TEST INSPECTION OF DRC PANEL ASSY INCLUDES AN AUDIT
ceeecsssesmcian OF LOVER TIER INSPECTION COMPLETION, AS BUILD COMFIGURATION
DINECT AMD VERIFECATION TO AS DESICN ETC. (SPAR/GOVERNMENT REP. -
SACKUP MANDATORY [MSPECTION POINT)
A TEST READINESS REVIEW (TRR) WHECH INCLUDES VERIFICATION OF
TEST PERSOMMEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRAT|OM/
VALIDATION STATUS AND HARDWARE CONFIGURATION IS CONVENED BY
QUALITY ASSURANCE 1H CONJUNCTION WEITH ENGIMEERING
RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AMD THE GOVEWMENT REPRESENTATIVE, PRIOR 10 THE START OF ANT
FORMAL TESTING CACCEPTANCE OR QUALIFECATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBSENT PERFORMANCE,
THERMAL AND VIBRATION TESTENG, (SPAR/GOVERNMENT REP. -
MAWDATORY INSPECTEON POINT). =
INTEGRATION OF DRC PAMEL, RHC, THC AND KCIU, INSPECTIONS ARE
PERFORNED AT EACH STAGE OF INTEGRATION, \MICH INCLUDES
GROUNDING CHECKS, INTER CONMECT CAGLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.
SUB-SYSTEN PERFORMANCE TESTING (ATP), INCLUDES AR AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECIION POINT}.
SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLEGHT CABIN EOUIPMENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION WHICH
INCLUDES GROUMDING CHECKS, THRU MIRIHG CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.
SRMS SYSTENS TESTING - STRONGEACK AND FLAT FLOOR AMBIENT
,'ZE',';‘,"}"‘"“ TEST. (SPAR/GOVERNMENT REP. - MANDATORY IMSPECTION
0
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CRITICMY. TTEMS8 LIBT PROJFFI: SRMS SYSTEM: DAC SUBSYSTFM
e ASS'y HOMERTUATURE: TIE PARTL Ass'y P/ SITROE3%) T osmErFT: [
FMEA FHER HAME, OfY_ & FAILURE MODE FAILURE EFFECT HDWR f FUNC. RATIONALE FOR ACCEPTANCE
REF. vor, | oraving rés. AND on 2/
DESIGHATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C[-PASS
170 1 SAFING SW. WODE: HARDWIRE SAFING FAILURE HISTORY
orY-1 PERMAMENT INITIATED., ARM |  =cccerecsnacees
P/N CAE suiTcH STOPS. COMPUTER
aresn HARDMIRE SUPPORTED MODES THERE HAVE BEEW WO FATLURES ASSOCIATED WITH THIS FATLURE
€0 92020 SAFING. LOST. LDSS OF MODE OM THE SRMS PROGRAM,
SHEET 2 LIMPING DURING
CAUSE(S): END EFFECTOR
(1) sSuTEd CAPTURE.
FAILS 10
SAFE. SAME AS ABOVE
BUT MODE LIGHT
(2) 28V POLE REMAINS ON,
FAIL 1O
SAFE. SANE AS ABOVE,
{3) 28Y AUTO WORST CASE
COMTACT ©/C, | ======c--- .
L0ss OF '
MISSION. LDSS
OF COMPUTER
SUPPORTED
MODES.
REDUNDANT PATHS
REMAINING
DIRECT AND
BACKUP
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEN: DEC SUBSYSTEM

LTy ey ASS!Y "mg T T ASSHY /R SHEES - 5
' tMEA NAME, QTT, & FAILURE MODE FAILURE EFFECT HOWR 7 FUmC, RATIOHALE FOR ACCEPTANCE
AL . REV. prAVENG nfF, AND oN 2/
: DESIGNATION CAUSE END ETEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
170 1 SAFING SW. MODE : HARDWIRE SAFING OPERATLONAL EFFECTS
qry-1 PERMANENT INITEATED. ARM ceeaen B
P/N CAE SVITCH - STOPS. COMPUTER
87838 HARDMIRE SUPPORTED MODES COMPUTER SUPPORTED MODES CANNOT AE USED TO COMPLETE THE
€0 92020 SAFING. " LOSY, LOSS OF MISSION. DIRECT DRIVE AND BACK-UP MODES REMAIN. [F PAYLOAD
SHEET 2 LIMPING DURING ATTACHED, THE ARM SHOULD BE MANEUVERED TO A SAFE POSITION FOR
CAUSE(S): END EFFECTOR PAYLOAD RELEASE.  LOSS OF WEXT REDUNDANT PATH RESULTS IN
(1) SUITCH CAPTURE. BEING ONE FAILURE AWAY FROM [NABILETY TC CRADLE ARM.
FAILS TO IF WITH SUBSEQUENT FAILURES ALL DRIVE MODES ARE LOST, THE ARM
SAFE, SAME AS ABOVE MAT BE JETTISONED,
BUT MODE LIGHT
(2) 28V POLE REMAINS OK.
FAIL TO CREM ACTION
SAFE. SAME AS ABOVE,
(1) 28V AUTO WORST CASE USE DIRECT DRIVE.
CONTACT O/C.
LOSS oF
MISSTON. 10SS CREW TRAINING
Of COMPUTER secesvaesannn
SUPPORTED
MODES. NONE
REDUNDANT PATHS
AEMAINING MESSIOM CONSTRAINTS
DIRECT AND
BACKLP NONE
OMRSD OFFLINE
ENERCISE DAC SAFING SWITCH,
VERIFY HARDVIRE SAFING VOLTAGE AT DLC PANEL OUTPUT.
OMRSD ONLINE INSTALLATEION
ENERCISE DRC SAFING SWITCH,
VERIFY HARDWIRE SAFING VOLTAGE AT LOWGERON INTERFACE.
OMRSD ONLIKE TURNAROUKD
OPERATE ONE JOINT [N SINGLE, WITH SAFING IN AUTO.
VERIFY TACHOMETER SIGNATURE.
i [
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